Tumour necrosis factor (TNF)-α inhibitors may be associated with an increased risk of infections, including serious and rare opportunistic infections (1), but no specific precautions have been recommended against syphilis in the guidelines for treatment of psoriasis by biologics (2, 3) . A case of neurosyphilis that developed in a psoriasis patient treated with a TNF-α inhibitor is presented.
CASE REPORT
A 40-year-old Japanese man, unmarried, with a 30-year history of psoriasis vulgaris began treatment with infliximab, a TNF-α inhibitor. The patient's PASI score declined from 9.4 to 0.3 by 54 weeks post-treatment. However, at around the same time, the patient began experiencing emotional instability and excitability. Upon entering the neuropsychiatry ward of our hospital, the serological assay for T. pallidum was 14.0 R.U. according to a rapid plasma reagin (RPR) card test and 23,250 R.U. on a T. pallidum particle agglutination assay test (TPPA). An HIV-I/II antibody test was negative. To evaluate neurological involvement of syphilis, a lumbar puncture was performed, which indicated an increased cell count of 83/mm 3 (normal < 5/ mm 3 ) as well as an increased protein level of 79 mg/dl (normal 15-45 mg/dl), positive TPPA (4,962 R.U.) and RPR (5.8 R.U.) in the cerebrospinal fluid. A neurological examination revealed no dysfunction. Cranial magnetic resonance imaging showed a manifestation of limbic ence phalitis ( Fig. 1) , while 99mTc-ECD brain single photon emission computed tomography was normal. Neuropsychological subtests by WAIS (Wechsler Adult Intelligence Scale)-III and WMS-R (Wechsler Memory Scale-Revised) revealed decreases in the patient's verbal and performance IQ, and verbal and non-verbal memory abilities, respectively. The Benton visual retention test, which measures visual perception and visual memory, showed the presence of an acquired intellectual disability.
After the diagnostic work-up, the patient confessed that he had frequent sexual relationships with commercial sex workers. The patient received antibiotic treatment with penicillin (24 million IE IV/day) for 9 days. Due to a drug eruption caused by the penicillin, not Jarisch-Herxheimer reaction, he was then treated with ceftriaxone for 28 days until the RPR tests in both the blood serum and cerebrospinal fluid were negative. Due to the functional disability of his brain, he was unable to return to his work as a machinist and remained in a slightly depressive state. After his treatment with infliximab ceased, his psoriasis eruptions became slightly worse with the PASI score increasing to 3.2. After the patient began receiving cyclosporine at 200 mg/day, the PASI score decreased to 0.
DISCUSSION
Neurosyphilis literally means syphilitic infection of the central nervous system, but is often incorrectly referred to as "tertiary syphilis." Neurosyphilis can occur at any time in the course of syphilis, even at the earliest primary stage. Early forms of neurosyphilis primary affect the meninges, cerebrospinal fluid and cerebral or spinal cord vasculature. Late forms of neurosyphilis primarily affect the brain and spinal cord parenchyma (4) . In recent years the time interval between early and late neurosyphilis can also be very short (5) . Several reports of "neurosyphilis mimicking herpes simplex encephalitis" have appeared in the past 10 years (6-10). These observations share several features: the patients were relatively young, and most had a brief history of cognitive impairment.
A few reports have described secondary syphilis occurring after using TNF-α inhibitors (11) (12) (13) . In our case, the patient developed irreversible brain damage due to neurosyphilis.
It is not clear whether latently infected T. pallidum propagated rapidly in our patient due to the TNF-α inhibitor or if it infected the patient during the treatment with biologics. Because of the high titre of TPPA (23,250 R.U.), it is conceivable that T. pallidum infected and rapidly propagated to neurosyphilis due to the biologics.
Rapidly Developed Neurosyphilis in a Psoriasis
Our patient had no history or memories of genital eruptions or palmoplantar eruptions, or other types of macular syphilis. However, the secondary syphilis may have been overlooked due to it occurring at the same time as a psoriatic eruption. Also, secondary syphilis may mimic a paradoxical reaction caused by infliximab (11) , however, the patient showed no papulosquamous eruptions during the treatment period with infliximab. It might be under review whether serological testing for syphilis is necessary examination before treatment of psoriasis with a TNF-α inhibitor.
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